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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that 
an efficient method for depositing a photocatalytic film 
having high photocatalytic activity onto a base material 
of large area by a sputtering method has not yet been 
developed and a high- activity photocatalytic film cannot 
be obtained. 

SOLUTION: The article is manufactured by coating a 
glass plate with a photocatalytic film deposited by a 
sputtering method. The photocatalytic film contains, 
based on titanium oxide as a principal component, 0.01- 
10 wt.%, in total on the basis of metal, of at least one 
metal having a sputtering yield per ion of Ar 0.9 to 2.7 
times that of Ti. preferably at least one metal selected 
from the metal group consisting of Fe, V, Mo, Nb, Al and 
Cr. This film is deposited on the base material by the 
following methods: (1) a method where film deposition is 
performed using a Ti-metal or Ti-suboxide sputtering 
target containing the above metal in an amount of 0.01- 
10 wt% in total on the basis of metal; (2) a method 
where film deposition is performed using two sputtering targets to which inverted electric 
potential is applied so that an anode and a cathode are alternately formed. 
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£nT^* 0 SI (b) TKL #fW^&l 0te> S 
flar&^tf^xfci io±lc^JH^b^i 3t^Ml» 

«ii 2^«^s«$n, &m&*mimi 2<D&#m<o 
ftmzm&m\z£K>^2ti^ &mmi4&&&?z> 9 

mi (c) \t, S#^S^7Xfii i±tc^MffiJSi 

itmimtmt<omffimftmzfmmiz <t on^r^n, 

SSfll 4£^jJbTV>£o 
[0 0 3 8] S2fct *f£^<D^^£S#tC^r 

[0 0 3 9] US 7 d> £ # y— H 1 A* IBtoftcomJE 
KJ;D. ^-^y h2AfcJ;tf*-^ h2B#X/^ 
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[0 040] «B7fcJ:!K *V-HlAfi±»lBl: 

tfttt) SfcJcO, *y-FlA©*y-Frt*ISff£fco 
T l> a £ fr Kltt* y - K 1 B Wmmzti 0 , fty-Kl 
B^Bffl»CftoT^*i:*Ctt*y- K 1 AimWfcU 

%<kv\z, ■en-eno^y-KtosttsssfcEtes-fr 

WIWWfcan«-*o*y- HJcftBEE*(fc&o*y- 

A, 2B#X/ , W*y >^£tt3. 
[0 04 1] Btt«KC$««EOqttftU 10kHz 
BUuWJSLH. 1 kHz <fc0/J\$Ut^-yy 

5^l<^„ E4EHttft3»tlMHz«tt 

EtH*»tt i mh z aTtr«©«ff*b^. 

[0 0 4 2] fflftrr*«£E©*»tt. jEBfflL 
X«, BH###il[&£BfBB«ilc#b, -O<0^-y«/ 
h 4t»©SB©«Wf S n*aEfl©/t 7 >X CD t n 

[0 0 4 3] ±EOff*b^El£H«ftT*y-H©S 

mam\z\t&9-yy b\z^xmxmznt)n 

y^; hi A&£Zfi9-yy h 2 B*«H«rCX/ty^ U > 
[0 0 4 4] r^oir-yy hSffitc^tt^S^E^ 

[0 0 4 5] yD-ttty7Xv*t-0©^-yy h© 

^®^x/t^^ , j>^-r^^u-->^ffljc<tD> ^ 



( 

11 

[0 0 4 6] 9-*fyV<omt1fi7\s-+ l&JSW) M 
[0 0 4 7] £tz*-Yy hO»tt*«S/y>F'J*;P 

(pm) sofccsffl^aa^fcL MoM7^>y*> 

[0 0 4 8] ttT, *%^<^^M^^^^x«tcSS 

[0 0 4 9] (^<D$$t£fr) 

• ISt^-yy hOEBlL s : 1 0 0mm 

• -r><D£— y? MB©EfBL c : 3 0mm 

1) lS»«Sl€ffl^fcai*X^y^»J>^ (Sl-3* 
TDC^«*:B3* 04, 06, 04tttroO^- 

>J >y (* 1 - 3 ^TDMStg^ : 0 2 O-tis]/-* 
\Z& 0 4 0 k H z K:RSbfcjEK»*WHl 

T#*€je*ffiffl. H5ictt^-y?f h»«3jtn«tto 
) . 

• 7,ny9*)>9W- : «JE4 0 0-6 0 0 V, &A 

2 - 2 0 kWOjgfflTIB&Lfco 

&J»ft:im«ttOT*£*li. 1 0-5 0^tt%OS 

• 7*t\y9*}>9mh : 0. 5 P a 

• rtKtt^sisatf : * i - 3 est*. * i - 3 1*^ 
- dcnttsiMaa : a 1 - 3 ic^-r. *a+TS«Ba. 

. ^-y^ ^ffifiS : sfeJB^-XOagfcT?, QfetttKfS 
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1 0 0 XW*. ^ 1 - 3 \Z\l. n Ti-aM" 
^Eo ^©8Ett. aaa%©M&JRS^trT i 

®s\z. &ms<-z\z&m,itm. 

•X/ty*»Jt (M/T I) : 5 0 OVTArKlTX/^ 
y^bfcttO, SSD&JgCDX/ty^cOT i <DZrty? 
mzKt%\t*mL\~~2\Z7tt. XAW #1 
*tt. ^JBx-^y^^j, &IT3JK, 3 8 9H. A§ 

(1993*) rsttft^osaii , tons, 126- 

10 1 3 OH. BflXftffHtt (1 9 8 3*) KEStStlT 
[0 0 5 0] GftMKK) 

1-3 \z\t. mts\&m/ mn&m+T n o«^e® 

[0 0 5 1] (^0ft»jg?&ttfF«) 1 0 0 mm£ 

20 K C l7 H„COOCH (CHiOCOCvHm) ,) *' 
0. lmg/cm 1 tf£Z>£v\zmttV, UV?>7£ 
«^TK^Ml«3mW/cni*05l*Tai«Bitb. US 

fc. 3t«i^^*b^^7Xfi*#8iif>y;PtL 

h y*w>®«Hi 0 0 %a<4 8PSiB»rt"e#» : o 

30 MJ*IH'><Z>K«1 00W6 0»martT?»iB:O 
h U * ><Dmt 10 0%^9 0 KBIHrtriHB : A 

[0 0 5 2] ftftEffll 
B3fc5K^X/^*y>y£Brtfc, 0. 2BM%©F 

<Fe*Ti©Xrty**Jttt2. 1 6) . /£8tgBl*9 
*1. 3X1 0" 1 PalC- AJtg&ftl'fcifc. 7JW> 

40 ftbfc. *(D»fi«««^6*y-Kfc«**«:AL/T 

1 0 0mmftO*#SC!)y-^<A5/y*aiS!tO*7 
Xffi$rSii$#. JP*2 5 0 nm(03tM^^^^Xffi 
±fctWLfc. tt«*frt5t«aSttOWffife^^^l 

8»n*«jiLfcBjfl["c«aKi oo%cohu^K>^ 

50 5c*Fe€- XAy^iJ>y^-y y KJcfi^rs*ft 



( 8 ) 



2001-240960 



13 

T. i«Lfc*fl:f i *>«©3!^iStt©fl±jWBa& 

ntz. 

[0053] $tmm2 

5 0 nm©3tttfiUSi&;tf5X«±K»HUfc. 
[0 0 5 4] SUg««l3 

v$o. 5aaxaaii/fc^>&JB^-yyh (vt 

T i ©X/1s>**Jtttl. 2 7) SffltifcOnB, HJg 
ffl 1 tHiSW^fr-e. JP*2 5 0 nm©ft«jiJBI£;tf7 



14 



10 



w©a**a*B»5nfc. 

[0 0 5 5] §gffi0!l4 
04lC*-f®tenJf!gfcRffitt©*-yy h^2*#-T-5 

(MotT i ©*/ty**Jtttl. 5 7).&*-y? 

h ic«it^x/t v i?mmv>nti &wm tcwta l . m o © 

3 ES©Jt»0K-C»fc!fe 1 a«fc 0 "b3tt«iJStt«t**< . 
**9i©«WR««B*6tl&. 
[0 0 5 6] 

mi) 



* a 


mini 


5dW!2 


K»«3 














J-TrHM 




71-lFe 


TV0.5V 


Ti, Mo 




2.16 


2.16 


1.27 


1.57 




**& 










DC 


DC 


DC 








rw- 










ArOi 


Ar:Oi 






C=7030) 


C =70:30) 


C=to3o;j 


C=TO30) 


XfifiK CC) 


sa 












*U 




















TOi-Fe 


TSOrfV 


TiCb-Mo 




02 


L0 


as 


3.0 


Rff (am) 


250 


260 


250 


50 




9 


O 


© 


O 



[0057] mmws 30 

T i ®XAC?*¥Jtftl. 1 8) Sffi^fcK^tt, Slig 
-t<©», *M*3 0 OICTlBIHJBWSaU BIJP3 0 0 

[0 0 5 8] Hli£#l6 
H5tC^"rX/ty^iJ>^B*ffllri, DMS (fa7 40 

2a*B*F-yLfc^>»ft:«iRftfi!EKUfc (Fe 

*jtu i . 27). &m&frt%jmmmmz% 2 \z 
[0059] mmm 7 

9—VvY£l>X* ^2fE«tf)Fe, V, Mo(031^ 
■*W0bfcT I ^-y?r X/^*#X<hL 50 



metmmzLx. #7x»^K:jbE3«fcK*F- 

*3Mtti:2. 16, VtTiOX/V^mttl. 2 
7, MotT i OX/tyjMfCJttll. 5 7) . WStfkfr 
t*«iK^tt^ffi^^2«c^'r, a&ttfcMB®30ra 

[0 0 6 0] ^Jg#l8 

e, v, Mo<o2m&m<wfaznit??>wm)cM9 

-VvV*m\i*T* M^amAr^X (Ar : 
O» = 9 0: 10) 2 5 0t:tCiJPl^b^Sfi^7 

(FetT i OZrty2mO}*2. 16, V<h 
T i <DZrty&&tt\$ 1 2 7, Mo<hTi(DX/W^ 
¥itttl. 5 7) . tt«*fri:3tttjiffittSffiS:*2tC 

[0 0 6 1] 
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£26fc7 




HUUM 












H-2Nb 


H-0.5Fo-0.6V 


n-OBFe-lV-aSMo 


TVO.5Fe-lV-0.5Mo 


A /I 7 7 ^ H» 

Cm/to 


1.18 


2.16* 1.27 


2.16, 1.27, 1.67 


2.16, L27, 1.67 














DC 


DM^ 


DMtfe 


DC 






MW» 




*W» 




Ar:Oi 


ArOj 


Ar^Oj 


Ar:0» 




C=TO30) 


C=60:40D 


C=6aeo3 


C=90:i0) 


% « a a 

CC) 


sa 


ss 




260 




300*C,lh 
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TiOi-Nb 
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TiOi:Fe,yMo 


2.0 


FeO.6, V0.5 


Fe0.5>Vl,Mo0.5 


Fe0.6>Vl.Mo0.6 


BUS (am) 


800 


250 


250 


250 




O 




© 


O 



[0 0 6 2] Jt«tMlRZfttttM2 

[0 0 6 3] Jt8^3&tfJtt(E«4 

ItK^ 3 TB, T i icafTSXAt S» 9&Vtffi 2 . 7 5 "C 
B, fs^/W^itflU. 0 8T&£Pd£F-7 r Lfc 

7-*>Rfl:ttBI*, **H?*uafiHi £Hfl6©:#8nrfe 

e*s«3«cjs-r. ^e.n^fiw^affiita. fan 



30 



[0 0 6 4] fiLt©*««*J:tflttt«^S, *5MB0 

*«M©»r3e©4il*»liPlxfcT i 4kM*-Vy h*T 

[0 0 6 5] 
«3] 





' JtKfll 


tt*M*2 




wm* 














Ti 




Ti-2.8Pt 


Ti«4Pd 








2.76 


4.08 














DC 


DC 


DC 


DC 




rir^ 






7*lr*- 




Ar:Oi 




Artts 






(=70=80) 


C =9(X10) 


C=7&30) 
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CC) 
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260 


sa 


mm 


rtttftftJH 






















TiOa 




TiO*Pt 


TiOi:Pd 
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0 


2.8 


4.0 




250 


250 


250 


250 




A 


X 


A 


X 
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[0 0 6 6] 

[0 0 6 7] *ftm<oyfMmm\** 30eV-5 0 0 0 

IW-^A r I:jff57/15/^U > W, T 
iOO. 9«K±. 2. 7 ««TT**4>fc< 

[0 0 6 8] *fc*56WflD0rJe©*«*aiobfcTi* 

h^t i mum?-?? b&m^ntt* m 

[0 0 6 9] £ £ lC*»MCDttia©3t««EK*«B'r5 



im2) *Rm<o9tMXUA*#m**ttKm*ttxn 
[03] *ftw<Dfflmmz&mtttik\zm*ftxrt 

y*V>tf mm (DC/l/-t-S) ©«iHT*«. 
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[04] *5E58©3^»R*lJ[B-r«*ttt«^fcx/X 

[05] *»wo3^»we»«-r**i£fc:ffl^fcx/t 
[0 6] *»wo)t«iiK^»«-r-5*ffitcffl^fex^ 

7^'J>^I (DCy'J>FUMS) ©«SCH-Cft 
1 : *V-H 



2 ; 

3 : 

4 : 

5 : 

6 : 

7 : 

8 : 
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